Human birth presents an abrupt transition from intrauterine to extrauterine life. Here we introduce a novel Maturation Index (MI) that considers the relative importance of gestational age at birth and postnatal age at scan in a General Linear Model. The MI is then applied to Diffusion Tensor Imaging (DTI) in newborns for characterizing typical white matter development in neonates. DTI was performed cross-sectionally in 47 neonates (gestational age at birth = 39.1 ± 1.6 weeks [GA], postnatal age at scan = 25.5 ± 12.2 days [SA]). Radial diffusivity (RD), axial diffusivity (AD) and fractional anisotropy (FA) along 27 white matter fiber tracts were considered. The MI was used to characterize inflection in maturation at the time of birth using GLM estimated rates of change before and after birth. It is proposed that the sign (positive versus negative) of MI reflects the period of greatest maturation rate. Two general patterns emerged from the MI analysis. First, RD and AD (but not FA) had positive MI on average across the whole brain (average MI AD = 0.31 ± 0.42, average MI RD = 0.22 ± 0.34). Second, significant regions of negative MI in RD and FA (but not AD) were observed in the inferior corticospinal regions, areas known to myelinate early. Observations using the proposed method are consistent with proposed models of the white matter maturation process in which pre-myelination is described by changes in AD and RD due to oligodendrocyte proliferation while true myelination is characterized by changes in RD and FA due to myelin formation.
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Introduction
Human birth presents an abrupt transition from intrauterine to extrauterine life. Profound physiological changes occur with the cessation of maternal provision, including the re-organization of the neonate's cardiovascular system and the onset of pulmonary function. Within 8 min of delivery, oxygen saturation levels increase from roughly 60% to over 85% (Rabi et al., 2006) . From the perspective of a single cell in the neonatal brain, these are dramatic changes that, based on in vitro work, may represent a shift * Corresponding author at: Charité University Medicine Berlin, Institute for Medical Psychology,' Luisenstraße 57, 10117 Berlin, Germany.
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from a local environment that promotes oligodendrocyte proliferation to one that drives oligodendrocyte maturation (Pistollato et al., 2007) . Higher oxygen tension is thought to be a regulator of white matter maturation through down regulation of hypoxia-inducible factor (Yuen et al., 2014) , with oxygen saturation potentially playing an important role in cystic and diffuse white matter diseases (Wellmann et al., 2015) . Furthermore, Toda et al. (2013) have demonstrated the initiation of barrel formation in the somatosensory cortex of mice through a reduction in serotonin signaling at birth. Birth also presents an abrupt increase in external sensory stimuli that may promote maturation through axonal signaling (Coman et al., 2005) . In addition, recent work has highlighted perinatal changes in physiological dehydration, skull contraction and cerebrospinal fluid reductions as possible mediators of increased gyrification in pre-term versus fetal brains matched for postmen- 
